Objectives: Syncope and near-syncope are common in patients with dementia and a leading cause of emergency department (ED) evaluation and subsequent hospitalization. The objective of this study was to describe the clinical trajectory and short-term outcomes of patients who presented to the ED with syncope or near-syncope and were assessed by their ED provider to have dementia.
Results: Overall, 221 patients (79%) were hospitalized with a median length of stay of 2.1 days. A total of 46 patients (16%) were diagnosed with a serious condition in the ED. Of the 179 hospitalized patients who did not have a serious condition identified in the ED, 14 (7.8%) were subsequently diagnosed with a serious condition during the hospitalization, and an additional 12 patients (6.7%) were diagnosed postdischarge within 30 days of the index ED visit. There were seven deaths (2.5%) overall, none of which were cardiac-related. No patients who were discharged from the ED died or had a serious condition in the subsequent 30 days.
Conclusions:
Patients with perceived dementia who presented to the ED with syncope or near-syncope were frequently hospitalized. The diagnosis of a serious condition was uncommon if not identified during the initial ED assessment. Given the known iatrogenic risks of hospitalization for patients with dementia, future investigation of the impact of goals of care discussions on reducing potentially preventable, futile, or unwanted hospitalizations while improving goal-concordant care is warranted.
S yncope and near-syncope are common in patients with dementia and are a leading cause of both emergency department (ED) evaluation and subsequent hospitalization. 1, 2 Although the majority of underlying etiologies are benign, the lack of accurate risk stratification models and the potential for lifethreatening causes often leads to hospitalization and additional diagnostic testing. [3] [4] [5] [6] This may be compounded in patients with dementia, who often present with older age, multimorbidity, frailty, atypical symptoms, incomplete historical information, and an increased reliance on collateral sources and surrogate decision making. 5, 7, 8 Although dementia is associated with advancing age, older age alone is not an independent predictor of adverse outcomes for patients with syncope discharged from the ED. 9 The marginal benefit of additional inpatient evaluation for patients with syncope or near-syncope of unknown cause and without an accompanying serious condition identified on the initial workup has been questioned and is an area of ongoing investigation. 10, 11 In addition, there are known significant risks associated with hospitalizations for patients with dementia, including prolonged lengths of stay, immobility, falls, protracted delirium, accelerated cognitive and functional decline, institutionalization, and an elevated risk of rehospitalization. [12] [13] [14] [15] [16] [17] [18] [19] In addition to longer-term adverse outcomes, patients with dementia are at increased risk for an "intervention cascade" while hospitalized. With advancing stages of dementia, an increasing majority of patients' and their family's care preferences prioritize comfort and more conservative management that aims to limit intensive diagnostic evaluations and invasive interventions. [20] [21] [22] [23] Given the high prevalence of syncope and near-syncope in patients with dementia, the potentially low utility of hospitalizations for patients without a serious condition identified in the ED, and the increased iatrogenic risks and high morbidity burden associated with hospitalizations for patients with dementia, the ED clinical decision making can have significant downstream effects on this vulnerable patient population. Although short-term outcomes have been evaluated for older patients presenting to the ED with syncope, to our knowledge no study has characterized the clinical trajectory and outcomes of patients with suspected dementia who present to the ED with syncope or near-syncope. 24 The aim of this study was to describe the clinical presentation, management, disposition, and short-term outcomes of patients who presented to the ED with syncope or near-syncope and were identified by their ED provider to have dementia.
METHODS
Study Design, Setting, and Population This multisite prospective cohort study included 11 academic EDs across the United States. 25 Patients 60 years of age or older who presented to the ED with syncope or near-syncope between April 28, 2013, and September 21, 2016, were identified for initial inclusion in the study sample. Patients were excluded if they presented with loss of consciousness presumed secondary to seizure, stroke, transient ischemic attack, or hypoglycemia, as well as acute intoxication, loss of consciousness following head trauma, persistent confusion relative to baseline mental status, or required medical or electrical intervention to restore consciousness. In addition, patients were excluded if there were significant barriers to follow-up telephone interviews, including those who lacked either telephone access or a permanent address or did not speak either English or Spanish. Only the index ED visit was included for patients with recurrent visits. Informed consent was obtained from all participating subjects or their legally authorized representatives using procedures approved by the institutional review board (IRB). Capacity to consent was determined by the treating ED provider and research staff. Following an overview of the study, if potential participants could not accurately answer questions about the goals of the study and the attendant risks, benefits, and alternatives, then both surrogate consent from the legally authorized representative and formal assent from the patient were obtained. The final cohort included 3,686 patients. The IRBs at all of the participating sites approved this study.
Study Protocol
For this analysis, we limited the study cohort to include patients who were identified to have "baseline cognitive impairment or dementia" and be at their baseline mental status by the treating ED provider based on patient history and review of the electronic medical record (n = 279). We did not perform a formal cognitive assessment or confirmation of the ED providers' determination of underlying dementia, either through screening tools or through instruments to quantify dementia severity. [26] [27] [28] This approach is reflective of ED practice, as the majority of ED physicians and nurses do not formally screen for cognitive impairment. Because dementia is underdiagnosed, underrecognized, and frequently not documented in the medical record, false-positives are unlikely in this study cohort but false-negatives may exist. 29, 30 Patients were evaluated by the treating ED provider, which included attending and resident physicians, physician assistants, or nurse practitioners. Research assistants gathered information about the circumstantial events of the syncope or near-syncope through in-person interviews in the ED. Past medical history and medications were obtained from the treating providers. Information about the diagnostic workup, treatment, and outcomes was obtained through manual chart abstraction. Thirty-day outcomes and postdischarge follow-up information were obtained through chart abstraction and follow-up telephone interviews. All potential serious outcomes were rereviewed and adjudicated by a study physician. Interrater reliability was assessed for chart abstraction outcomes in a training set of 55 charts using a kappa coefficient. 31 Level of agreement was high (j > 0.8). The number and type of additional diagnostic tests were recorded both for patients who were hospitalized and discharged from the ED. Hospitalizations included admissions under both inpatient and observation status. Additional information collected on patients who were hospitalized from the index ED assessment included length of stay, inpatient consultations, and treatments. Treatments included blood transfusion, thrombolytic therapy, device placement of a pacemaker and/or implantable cardiac defibrillator (ICD), coronary revascularization via percutaneous coronary intervention (PCI) or coronary artery bypass grafting, valve replacement, other procedure, or medication change.
Measurements and Outcome Measures
Thirty-day patient follow-up data were collected via a review of the electronic medical records conducted by local research personnel to evaluate for serious cardiac arrhythmias and serious outcomes, as well as telephone calls to enrolled patients at 30 days to identify out-of-hospital deaths, ED visits, and hospitalizations that occurred outside the study sites. If a patient or his or her authorized representative reported an ED or hospital visit that occurred outside of the study site, then the medical charts associated with those visits were obtained and reviewed. The loss to follow-up rate of the entire cohort was 3.6% (n = 134).
Outcome measures included serious conditions related to syncope and death and were stratified by the timing of the outcomes as occurring in the ED, in the hospital for admitted patients, or within 30 days following the index ED evaluation. Serious conditions included arrhythmia and type, myocardial infarction, a new diagnosis of structural heart disease, stroke, pulmonary embolism, aortic dissection, subarachnoid hemorrhage, cardiopulmonary resuscitation, internal hemorrhage or anemia requiring transfusion, recurrent syncope or fall resulting in major traumatic injury, or other. Mortality measures included death due to all causes, as well as syncope-related and cardiac-related causes.
Data Analysis
We describe patient demographics, medical history, comorbidities, medications, circumstantial events, and the diagnostic workup both overall and stratified by ED disposition. Differences between discharged and admitted patients were assessed using Pearson's chi-square test and Student's t-tests. We considered p ≤ 0.05 to be statistically significant. Statistical analyses were performed using R (R Foundation for Statistical Computing).
RESULTS
Baseline characteristics of the 279 patients with perceived dementia presenting to the ED with syncope or near-syncope, both overall and stratified by disposition, are described in Table 1 . The mean (AESD) age was 80 (AE9) years, 55% were female, and 87% were white. Overall, 221 patients (79%) were hospitalized. Baseline comorbidities, clinical presentation, and the standardized diagnostic workup in the ED were largely similar between patients who were discharged and admitted from the ED, with the exceptions of diabetes mellitus, low hemoglobin, and use of nitrates being associated with hospitalization. In particular, known factors associated with cardiac causes of syncope were not associated with disposition status, including older age, male sex, infrequent prior syncope, lack of prodromal symptoms, association with exertion, and presence of cardiac comorbidities including coronary artery disease, structural heart disease, arrhythmia, or heart failure. 11, [33] [34] [35] [36] Additionally, although 61% of ECGs were abnormal, there was no difference based on disposition status.
Discretionary diagnostic testing of patients who were admitted to the hospital compared to those discharged from the ED are presented in Table 2 . The majority of patients had a chest radiograph (80%) and computed tomography (CT) of the brain (60%). Patients who were discharged from the ED rarely had additional diagnostic testing related to syncope. Patients who were admitted to the hospital had, on average, 1.1 additional diagnostic tests overall compared to those patients discharged from the ED.
The hospital management of admitted patients is presented in Table 3 . Thirty-seven percent of admissions were under observation status, and the median length of stay was 2.1 days (interquartile range = 1.1-4.2). The most common treatment rendered was a medication change (41%). Other than echocardiograms (37%), the receipt of additional cardiac testing or intervention was uncommon (Tables 2 and 3) .
Two patients (0.9%) underwent PCI and six patients (2.7%) received an implanted device, either a pacemaker and/or an ICD. No patients had coronary bypass grafting or valve replacement surgery.
Stratified outcomes based on timing included death and serious conditions related to syncope and are presented separately for patients discharged (Table 4) and hospitalized (Table 5 ) from the ED. Overall, 72 patients (26%) experienced a serious condition and seven patients (2.5%) died within 30 days of the index ED visit. No deaths were cardiac-or syncope-related. A serious condition related to syncope was diagnosed in 46 patients (16%) during the initial ED evaluation resulting in hospitalization for all but four of these patients. No patients who were discharged directly from the ED died or had a serious condition diagnosed in the subsequent 30 days.
Of the 221 patients hospitalized from the ED, 42 (19%) had a serious condition related to syncope identified in the ED, most commonly an arrhythmia (26%). The majority of the conditions categorized as "other" were traumatic injuries (data not presented). Of the 179 hospitalized patients who did not have a serious condition identified in the ED, 14 (7.8%) were subsequently diagnosed with a serious condition during the hospitalization, and an additional 12 patients (6.7%) were diagnosed postdischarge within 30 days of the index ED visit.
DISCUSSION
Emergency department providers, when caring for patients with suspected dementia who have experienced syncope or near-syncope, face a clinically challenging scenario with diagnostic uncertainty and a lack of good risk stratification models. 3 In this multicenter study, we found that 84% of patients with perceived dementia presenting to the ED with syncope or near-syncope did not have a serious condition identified during the initial ED evaluation, but were frequently hospitalized. The extent of additional discretionary diagnostic testing and cardiac interventions in the hospital was limited. Adverse outcomes were uncommon both during the hospitalization and within 30 days of presentation. The 30-day mortality rate was 2.5%, which was similar to a rate of 1.6% observed in a previous study of older adults without dementia, with no deaths being related to syncope or cardiac causes. 24 The majority of all serious conditions related to syncope were diagnosed during the initial ED evaluation, and patients discharged home from the ED did not experience any serious conditions in the subsequent 30 days. Of those patients who were hospitalized without a serious condition identified in the ED, 7.8% had a serious condition identified in the hospital and 6.7% had a serious condition in the subsequent 30 days. This suggests the general effectiveness of assessing or ruling out serious conditions in the ED, although it is likely that the small percentage of patients without an identified serious condition in the ED who have an adverse outcome in the subsequent 30 days are the major drivers of ED decision making. Even in the absence of a validated statistical-based risk assessment tool, the results of this study demonstrate the low overall qualitative risk of short-term adverse outcomes related to syncope in the absence of a serious condition identified in the ED. This low risk must be weighed against the elevated risk exposure to iatrogenic complications and adverse cognitive and functional outcomes associated with hospitalizations for this vulnerable patient population. A previous study found that 15 .3% of patients with dementia experienced an in-hospital complication, compared to 4.2% of patients without dementia. 18 These in-hospital complications included falls with injury (1.3%), pressure ulcers (4.9%), incontinence (5.5%), indwelling catheter complications (1.6%), and medications errors (4.4%). Additionally, 4.0% of patients with dementia lose the ability to independently perform at least one or more activity of daily living and 3.7% have significant cognitive decline between admission and discharge, although it is not known whether these deficits are transient or permanent. 14 There is evidence that older hospitalized patients, especially with attendant frailty, have a significantly increased likelihood of developing new or worsening disability. 37 Patients with dementia are also at increased risk of delirium that is associated with a more protracted course and an Data are reported as mean (AESD) or n (%). increased risk of consequent complications, with incidence estimates ranging from 25% to 56%. 16, 38 Delirium in the setting of dementia is associated with a doubling of the rate of cognitive decline for the year proceeding hospitalization with sustained accelerated decline thereafter, in addition to an increased risk of functional decline, institutionalization, and death. 16, 39 Furthermore, the delirium itself can be protracted, with 75% of patients having no recovery at 1 month, and 58% having no recovery at 3 months. 17 Although intrinsic components of hospitalization are risk factors for delirium, the independent associated risk of delirium related to hospitalization itself is not known. 40 Finally, hospitalizations for syncope are costly, averaging $7,200 per admission. 41 The results of this study suggest an expansive role for goals of care discussions in the ED for patients with suspected dementia presenting with syncope. The explicit articulation of goals is important to achieve desired outcomes and is particularly consequential in the context of a debilitating and incurable disease such as dementia. 42, 43 Goals, and goal-directed decision making, are dependent on a multitude of complex, and often competing, individual, demographic, medical, and psychosocial factors. 43, 44 These factors include the severity of cognitive, functional, and physical impairment, presence of behavioral and psychological symptoms of dementia, advanced age, copresence of multimorbidity or frailty, level of caregiving support, and medical care access. The upfront elicitation of goals may motivate provider recommendations of a goal-concordant care plan, such as discharge home if the primary goal is comfort or maintenance of function and not life prolongation. If the goals of care are consistent with possible hospitalization and additional diagnostic testing and therapeutic interventions, these defined goals can then act as a framework for subsequent goal-directed decision making as they are crucial to achieving desired outcomes. 45 The translation of broader goals to an actionable outcomes-based plan of care requires dialog between providers, who supply medical expertise and qualitative assessment of future risk, and patients, families, and caregivers, who provide the personalized contextual factors motivating care goals and preferences. 43, 46 Decision aids can facilitate this translation and have been an effective strategy in the commensurate context of ED patients with chest pain. 47 A randomized controlled trial of the decision aid "Chest Data are reported as n (%). *No patients experienced myocardial infarction, new structural heart disease, stroke, pulmonary embolism, aortic dissection, spontaneous subarachnoid hemorrhage, or internal hemorrhage/ anemia requiring transfusion. †No patients experienced ventricular fibrillation, ventricular tachycardia > 30 seconds, symptomatic ventricular tachycardia < 30 seconds, sinus pause > 3 seconds, Mobitz type II atrioventricular heart block, complete heart block, symptomatic supraventricular tachycardia, symptomatic bradycardia, or pacemaker or implantable cardiac defibrillator malfunction.
Pain Choice" improved both patient and provider satisfaction, increased patients' knowledge, and decreased hospitalization rates without an adverse effect on outcomes. 48 A similar tool to facilitate goals of care discussions and goal-directed decision making in the ED for patients with dementia presenting with syncope or near-syncope has the potential to improve patient-centered care while avoiding unnecessary or burdensome hospitalizations that may be discordant with patient goals. 49 Beyond the development of improved risk stratification tools and decision aids, additional strategies are needed to ensure standardized dissemination and implementation of best practice decision-making support strategies in the ED to guide goal-directed care for patients with dementia. 50 In addition to an expanded role of goals of care discussions, the results of this study also support the potential role of close ambulatory follow-up care as a substitute for hospitalization for low-risk patients without a serious condition identified in the ED. The timing of follow-up would ideally occur within 48 hours based on the concentration of adverse outcomes following syncope occurring in this time period. 35 Outpatient management strategies for low-risk patients with a number of acute medical conditions similar to syncope have not adversely affected mortality rates, disease-specific outcomes, or patient satisfaction compared to hospitalization. 51 Close outpatient follow-up can focus both on additional diagnostic evaluation if necessary and on risk mitigation for future syncope, falls, and injuries. Falls are a significant source of morbidity and mortality for patients with dementia and are frequently accompanied by syncope or near-syncope, regardless of the underlying etiology. 2, 5 Approximately 50% of all syncope events in patients with dementia are due to orthostatic hypotension, of which more than half may have a potentially modifiable cause given that 47% are attributable to medications and 18% to volume depletion. 5 In this study, medication changes for hospitalized patients were common and could easily be transferred to the outpatient setting through coordination with primary care providers. It should be noted, however, that the relationship between medication changes and future falls and Data are reported as n (%). *Refers to the number of patients who were admitted to the hospital without a serious condition identified in the ED †No patients experienced aortic dissection or spontaneous subarachnoid hemorrhage. ‡No patients experienced ventricular fibrillation, ventricular tachycardia > 30 seconds, sinus pause > 3 seconds, Mobitz type II atrioventricular heart block, or pacemaker or implantable cardiac defibrillator malfunction.
syncope risk is not clearly defined, in particular for patients with dementia, and requires further investigation. 5, 52 Outpatient follow-up can also provide additional cardiac risk assessment and management for patients discharged from the ED. Although cardiac risk is a significant driver of ED decision making, provocative testing for ischemia and coronary angiography were rarely done during the inpatient stay. This appears appropriate given that short-term adverse cardiac outcomes were infrequent in this study. Although six patients received a pacemaker and/or an ICD in the hospital, only two patients had new arrhythmias diagnosed during the hospitalization and no patients had an arrhythmia within the 30 days following either hospital or ED discharge. It is hopeful that improved risk stratification models will allow earlier recognition of patients at increased short-term risk for adverse cardiac outcomes to guide ED management and better inform goal-directed decision making.
LIMITATIONS
There are several limitations to this study. The lack of verification and severity staging of the dementia diagnosis was discussed previously. We did not adjust for multiple comparisons, so readers should interpret "statistically significant" findings near p = 0.05 cautiously. In addition, there were no measures of decision making or goals of care discussions that may have motivated the clinical trajectory of patients with dementia. 53 It is possible that the high rates of hospitalization were concordant with individual care preferences. However, the majority of patients with dementia and their families and/or caregivers prefer a more conservative approach to their care, making this limitation less likely. [20] [21] [22] [23] Contrarily, the reason for the limited inpatient discretionary diagnostic workup or interventions for hospitalized patients may be related to goals of care discussions and resultant goal-concordant care, which would subsequently affect the calculated diagnostic yield of inpatient evaluation. In addition, iatrogenic complications resulting from hospitalizations were not directly assessed in this study and would be an important area of future investigation. Although previous studies quantified the increased risk of in-hospital complications for patients with dementia, the generalizability to patients admitted for syncope evaluation is not known, especially given the median length of stay of 2.1 days in this study. Finally, there were unmeasured psychosocial factors that may have influenced the disposition and outcomes of patients with suspected dementia who presented to the ED with syncope, such as level of caregiving and community social support and access to timely ambulatory care. These are important components of ethical and effective geriatric emergency care and warrant further investigation regarding the influence of these factors on outcomes and as potential areas of future intervention.
CONCLUSIONS
Patients with suspected dementia who presented to the ED with syncope or near-syncope were frequently hospitalized, although the diagnosis of an underlying cardiac or other serious condition was uncommon if it was not diagnosed during the initial ED assessment. Given the low short-term risk of adverse outcomes and known iatrogenic risks of hospitalizations for patients with dementia, further investigation in this population is warranted. This includes better defining the role of hospitalization in potentially preventing the subsequent development of a serious condition associated with syncope weighed against the iatrogenic risks of hospitalization for patients with dementia, as well as the impact of goals of care discussions and goaldirected decision making on reducing potentially preventable, futile, or unwanted hospitalizations while improving goal-concordant care. Future work toward this goal includes the integration of improved risk stratification models into formal goal-directed decision aids specific for individuals with dementia.
